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ABSTRACT 

The 1989 commercial and subs is tence  harves t  of t h e  f i v e  spec i e s  of P a c i f i c  salmon 
(Oncorhynchus) found in  t h e  Norton Sound-Kotzebue Sound Area a r e  presented by 
age, sex ,  and l eng th .  The 1989 Norton Sound D i s t r i c t  commercial harves t  t o t a l e d  
92,811 salmon and was comprised of 5,707 chinook, 42,625 chum, 123 pink, 265 
sockeye, and 44,091 coho salmon. E f fo r t  and harves t  were reduced due t o  l a c k  of 
salmon markets dur ing  most of t h e  season in t h e  northern s u b d i s t r i c t s .  The 
commerci a1 harves t  was 44% be1 ow t h e  r ecen t  5-year  (1984-88) average f o r  chi nook 
salmon, 69% below f o r  chum salmon, and near average f o r  coho salmon. Pink salmon 
ha rves t s  a r e  t y p i c a l l y  small in  odd-numbered yea r s ,  but t h e  n e g l i g i b l e  harves t  
i n  1989 was a t t r i b u t a b l e  t o  t h e  l ack  of a market. Sockeye salmon a r e  only present  
in  small numbers i n  t h i s  a r ea .  Escapement a e r i a l  survey assessment was very 
l imi t ed  due t o  r a i n  and high water .  Chum salmon escapement t o  t h e  Kwiniuk River 
was only 55% of t h e  ob jec t ive  leve l  based on a counting tower e s t i m a t e .  The 
chinook salmon harves t  i n  t h e  Unalakleet S u b d i s t r i c t  of Norton Sound was 
predominantly ages 1.4 (44.9%) and 1.3 (38.4%). C h u m  salmon harves t  in  t h e  
Shaktool ik and Unalakleet S u b d i s t r i c t s  cons is ted  of g r e a t e r  than 50% age 0 .3  and 
g r e a t e r  than 40% age 0.4 f i s h .  The coho harves t  i n  t h e  Unalakleet  S u b d i s t r i c t  was 
mostly age 2.1 (91.0%), with no age 1.1 f i s h  observed in  t h e  sample. In t h e  
Kotzebue D i s t r i c t  t h e  harves t  t o t a l e d  254,617 chum salmon and 87 chinook salmon. 
The chum salmon harves t  was below t h e  r ecen t  10-year average of 334,500 f i s h .  
Escapement a e r i a l  surveys could not  be conducted due t o  poor weather cond i t i ons  
and high water .  Data from a t e s t  f i s h e r y  on t h e  Noatak River i nd ica t ed  t h a t  
escapement t o  t h a t  system in 1989 was improved from t h e  p r i o r  two y e a r s .  The age 
composition of t h e  chum salmon harves t  in  t he  Kotzebue D i s t r i c t  commercial 
f i s h e r y  was 0.7% age 0.2,  77.9% age 0 .3 ,  20.4% age 0 .4 ,  and 1.0% age 0 .5 .  

KEY WORDS: Norton Sound, Kotzebue Sound, ha rves t ,  escapement, Oncorhynchus 
tshawytscha, 0. nerka, 0. ke ta ,  0. k i su t ch ,  0.  gorbuscha, age - s i ze - sex  
composition, f i s h e r y  synopsis  



INTRODUCTION 

The Norton Sound, Port  Clarence, and Kotzebue Sound commercial salmon management 
d i s t r i c t s  inc lude  a l l  waters  of Alaska from Canal Point Light ,  south of S tebbins ,  
t o  Point Hope, north of Kotzebue. The Port  Clarence D i s t r i c t  l oca t ed  wi th in  t h i s  
a rea  has been c losed  t o  commercial salmon f i s h i n g  s i n c e  1966. The Norton Sound 
D i s t r i c t  i s  comprised of a l l  waters  of Alaska from Canal Point  Light north t o  
Cape Douglas (F igure  1 ) .  This  d i s t r i c t  c o n s i s t s  of s i x  s u b d i s t r i c t s :  Nome 
( S u b d i s t r i c t  1 )  , Golovin ( S u b d i s t r i c t  2 ) ,  Moses Point  ( S u b d i s t r i c t  3 ) ,  Norton Bay 
( S u b d i s t r i c t  4 ) ,  Shaktool i k ( S u b d i s t r i c t  5 ) ,  and Unalakleet ( S u b d i s t r i c t  6 ) .  The 
Kotzebue Sound D i s t r i c t  includes a l l  waters  of Alaska from Point  Hope t o  Cape 
Prince of Wales, but commercial salmon f i s h i n g  i s  r e s t r i c t e d  t o  S u b d i s t r i c t s  1 
and 2 ,  c o n s i s t i n g  of ocean waters  north of t h e  Baldwin Peninsula  (F igures  2 and 
3 ) .  S u b d i s t r i c t  2 normally remains c losed  unless  a chum salmon r e t u r n  
s u b s t a n t i a l l y  above average warrants  opening t h i s  a r ea  a t  t h e  mouth of t h e  Noatak 
River.  

Five spec i e s  of P a c i f i c  salmon a r e  found in  t h e  Norton and Kotzebue Sound a reas .  
They a r e ,  i n  descending order  of economic importance (average ex-vessel  va lue ) ,  
chum salmon (Oncorhynchus k e t a )  , chinook salmon (0.  tshawytscha) , coho salmon (0. 
k i su t ch )  , pink salmon (0. gorbuscha) , and sockeye salmon (0. nerka)  . Numerical l y ,  
t h e  even-year r e t u r n s  of pink salmon a r e  t h e  l a r g e s t  of t h e  f i v e  spec i e s  followed 
by chum, coho, chinook, and sockeye salmon. 

Knowledge of t h e  magnitude, d i s t r i b u t i o n ,  t iming,  and age - sex - s i ze  composition 
of both t h e  harves t  and escapement by s tock  i s  fundamental t o  managing salmon 
f i s h e r i e s  and achieving f u l l  product ion;  i . e . ,  salmon recru i tment  i s  d i r e c t l y  
r e l a t e d  t o  t h e  number of f i s h  in  each age, sex ,  and s i z e  category of t h e  spawning 
populat ion (escapement).  Therefore,  t h e  age, sex,  and s i z e  composition f o r  
s e l e c t e d  ha rves t s  and escapements i n  t h e  Norton and Kotzebue Sound a r e a s  have 
been es t imated  annual ly s i n c e  1962 and a r e  presented in  t h i s  r e p o r t  f o r  1989. 

Basic f i s h e r y  s t a t i s t i c s  f o r  t h e  Norton Sound-Kotzebue Sound Area a r e  a v a i l a b l e  
from severa l  add i t i ona l  sources.  Commercial and subs i s t ence  ha rves t  and spawning 
escapement d a t a  f o r  t h e  yea r s  1961 t o  1989 a r e  ava i l  ab l e  from ADF8.G ( I n  p r e s s ) .  
In addi t i  on, t h e  resu l  t s  from escapement assessment p r o j e c t s  a r e  analyzed and 
repor ted  annual ly.  For t h e  1989 season t h e s e  included t e s t  f i s h e r y  p r o j e c t s  on 
t h e  Unal akl e e t  River (Lean 1990a) and Noatak River (Kneupfer 1990) and a counting 
tower p r o j e c t  on t h e  Kwiniuk River (Lean 1990b). Age, sex ,  and s i z e  d a t a  f o r  
Norton Sound and Kotzebue Sound from 1962 t o  1982 a r e  summarized in  an 
unpubl i shed r e p o r t  s e r i e s  e n t i t l e d  ADF&G Arctic-Yukon-Kuskokwim Region Age-Sex- 
S i ze  Composition of Salmon. Beginning with t h e  1983 season,  t hese  d a t a  have been 
pub1 ished in  an annual r e p o r t  (Lean e t .  a1 . 1984; Big ler  and Lean 1986; Hamner 
1987, 1989a, 1989b; Bukl i s  I n  p r e s s ) .  



METHODS 

Harvest and Escapement 

Commercial catch data presented in t h i s  report were compiled from harvest 
receipts ( f i sh  t icke ts )  which document each sale  by a licensed fisherman. These 
data were summarized by microcomputer in the Nome area off ice and the Kotzebue 
seasonal off ice during the commercial fishing season. 

Subsistence catches have n o t  been monitored as closely as commercial catches in 
the Norton Sound-Kotzebue Sound Area. Due t o  budget constraints,  no  subsistence 
harvest surveys were conducted in the Norton Sound area in 1989. A subsistence 
permit i s  required to  subsistence f ish in the Nome Subdistrict  and catch l imits  
are se t  by permit for  each r iver  and species. In the Kotzebue Area household 
interviews were conducted in several v i l l  ages. The members of each household were 
asked how many f ish of each species were caught for  subsistence use. During these 
surveys i t  was assumed that  fishermen could accurately recall  t he i r  harvests, 
which may have occurred over several weeks. The reported subsistence harvests are 
estimates of total  catch for each vil lage surveyed. A mean catch per fishing 
family was calculated for each vil lage surveyed. This mean was applied t o  those 
families known t o  have fished b u t  unavailable for  interview. 

Aerial surveys have been the primary method for monitoring salmon escapement in 
the Norton Sound and Kotzebue Sound drainages. They have n o t  provided a total  
enumeration of salmon spawning abundance. Ideally, a ser ies  of these surveys are 
conducted on approximately the same dates under similar survey conditions, and 
can be compared across years. Therefore, aeri a1 survey escapement counts should 
be regarded as an index of relat ive abundance for  the surveyed streams. Test 
fishing catches provide an index of escapement and species composition for turbid 
or large drainages that  are d i f f i cu l t  t o  monitor visually.  Test fishery catch and 
catch per unit of e f for t  ( C P U E )  s t a t i s t i c s  are used as an index of relat ive 
abundance. Counting towers provide a better estimate of escapement. Test 
f isheries  and counting towers b o t h  provide data on migratory timing. I n  1989 a 
counting tower on the Kwiniuk River in the Moses Point Subdistrict  and t e s t  
fishing projects on the Unalakleet River in the Unalakleet Subdistrict  and the 
Noatak River in the Kotzebue Distr ic t  were used to  monitor escapements. 

Age, Sex, and Length Data Co77ection 

Age was determined from scales removed from the l e f t  side of the f ish in an area 
above the la teral  1 ine and crossed by a diagonal from the posterior insertion of 
the dorsal f in  t o  the anterior insertion of the anal f in .  Scales were mounted on 
gum cards and impressions made in cellulose acetate. Ages were reported in 
European notation (the f i r s t  d ig i t  refers  to  the freshwater age and does not 
include the year spent in the gravel; the second d ig i t  refers  to  the ocean age). 
Sex was determined by examining external morphology (snout, vent, body symmetry) 
extruded eggs, ovipositor or milt of 1 ive f ish.  The sex of dead f i sh  was deter- 



mined by examining t h e  gonads, i f  necessary. F i s h  l e n g t h  f rom mid-eye t o  
f o r k - o f - t a i l  was measured t o  t h e  neares t  m i l l i m e t e r .  

I n  some cases sex and l e n g t h  da ta  were ob ta ined  w i t h o u t  ageable sca les,  whi 1 e i n  
o t h e r  cases ageabl e sca les  were c o l l  ec ted  w i t h o u t  t h e  cor responding sex o r  1 ength 
data.  Therefore,  numbers o f  f i s h  i n  a leng th -by -age  summary t a b l e  may d i f f e r  f rom 
numbers o f  f i s h  i n  a sex-by-age summary t a b l e  f o r  a g i ven  f i s h e r y  o r  escapement 
sample. A d d i t i o n a l l y ,  t h e  t o t a l  number o f  f i s h  i n  an age ca tego ry  f o r  a sample 
may be g r e a t e r  t han  t h e  sum o f  females and males f o r  t h a t  ca tegory .  

Samp7e S i ze  

Minimum sample s i z e  goa l s  w i t h i n  temporal  s t r a t a  f o r  1989 were d e r i v e d  i n  a 
d i f f e r e n t  manner f rom p r i o r  years  t h a t  r e s u l t e d  i n  s u b s t a n t i  a1 l y  reduced sample 
s i z e  requ i rements  (R. Conrad, A1 aska Department o f  F i s h  and Game, Anchorage, 
personal  communicat ion).  These reduced requi rements  were due t o  a change i n  
recommended l e v e l s  o f  accuracy and p r e c i s i o n ,  as w e l l  as a d i f f e r e n t  way o f  
ass i gn ing  va r i ance  t o  age c lasses .  The o b j e c t i v e  was t o  o b t a i n  an es t imated  
p r o p o r t i o n  by age c l a s s  t h a t  was w i t h i n  10 percentage p o i n t s  o f  t h e  t r u e  
p r o p o r t i o n  95% o f  t h e  t ime.  T h i s  r e s u l t e d  i n  a p e r  s t r a t a  sample s i z e  goal  of 128 
f i s h  s c a l e  samples r ega rd l ess  o f  t h e  number o f  age c lasses  expected. Ac tua l  
c o l l e c t i o n  goa l s  r e q u i r e d  t h a t  sample s i zes  be inc reased  t o  i n c l u d e  an expected 
p r o p o r t i o n  o f  unreadable sca les .  I n  cases where t h e  t o t a l  number o f  readab le  
samples c o l l  ec ted  was l e s s  than  t h e  goa l ,  d a t a  f rom severa l  s t r a t a  were pooled, 
and a s tandard  e r r o r  o f  t h e  mean was c a l c u l a t e d .  

RESULTS 

Commercial f i s h e r y  samples were c o l l e c t e d  i n  s u f f i c i e n t  numbers t o  es t ima te  age 
and sex compos i t i on  o f  t h e  ha rves t  f o r :  1 )  chinook, chum, and coho salmon i n  t h e  
Una lak l ee t  S u b d i s t r i c t  o f  Nor ton Sound; 2 )  chum salmon i n  t h e  Shaktoo l  i k  
S u b d i s t r i c t  o f  Nor ton Sound; and 3 )  chum salmon i n  t h e  Kotzebue D i s t r i c t .  
A d d i t i o n a l  samples were c o l l e c t e d  i n  smal l  numbers f rom commercial ch inook  
catches i n  t h e  S h a k t o o l i k  S u b d i s t r i c t  and f rom commercial and subs is tence  chum 
catches i n  t h e  Moses P o i n t  S u b d i s t r i c t .  Chinook, chum, and coho salmon were 
sampled f rom t h e  Una lak l ee t  R i ve r  s e t  g i l l  n e t  t e s t  f i s h i n g  catch,  w h i l e  chum 
salmon were sampled f rom t h e  Noatak R i v e r  d r i f t  g i l l  n e t  t e s t  f i s h i n g  ca tch .  Due 
t o  t h e  s e l e c t i v i t y  o f  t h e  149 mm (5-7/8 i n )  stretched-mesh g i l l  n e t s  used on 
these two p r o j e c t s ,  t h e  sample composi t ions a re  n o t  an unbiased e s t i m a t o r  of 
spawning escapement age, sex, and s i z e  composi t ion.  Kotzebue Sound chum salmon 
escapement samples were c o l l  ec ted  f rom t h e  Noatak R i v e r  spawning grounds by beach 
seine, and by carcass c o l l  e c t i o n  f rom t h e  S q u i r r e l  R i v e r  spawning grounds i n  t h e  
Kobuk R i v e r  dra inage.  

Comparisons o f  age, sex, and s i z e  composi t ion were n o t  s u b s t a n t i a t e d  by 
s t a t i s t i c a l  t e s t i n g .  



Norton Sound 

Commercial and Subsistence Harvest 

The 1989 Norton Sound commerci a1 harvest totaled 92,811 salmon and was compri sed 
of 5,707 chinook, 42,625 chum, 123 pink, 265 sockeye, and 44,091 coho salmon 
(Table 1; Appendix A ) .  Effort and harvest were reduced due t o  a lack of salmon 
markets during most of the season in the four northern subdistr ic ts .  The 
Unalakleet Subdistrict  accounted for  66% of the total  salmon harvest in 1989, 
followed by the Shaktoolik (31%), Moses Point (2%), and Nome (1%) Subdistricts.  

The chinook salmon harvest was 44% below the 1984-88 average and comprised 6% of 
the d i s t r i c t ' s  total  salmon harvest. Most fishermen in the Unalakleet and 
Shaktoolik Subdistricts target  on chinook salmon from the opening of the season 
in mid-June to  the end of June using se t  g i l l  nets with 210 mm (8-1/4 in)  
stretched mesh. During th i s  portion of the season, fishing periods in these two 
subdistr ic ts  are reduced t o  24 h from the normal 48 h t o  provide for adequate 
chinook escapements. North of Shaktoolik Subdistrict ,  fishermen typically use 149 
mm (5-7/8 in)  mesh g i l l  nets throughout the fishing season and target  on chum 
salmon, with chinook salmon harvested incidentally. 

Chum salmon, the most economically important- (ex-vessel value) species in Norton 
Sound, comprised 46% of the d i s t r i c t ' s  total  harvest in 1989. The 1989 harvest 
was 69% below the 1984-88 average. Pink salmon returns in Norton Sound follow an 
even-year cycle of high abundance, b u t  the negligible harvest in 1989 was 
at t r ibutable  to  the lack of a market. Sockeye salmon are harvested in small 
numbers incidental t o  chum salmon. The coho salmon harvest was the fourth largest  
on record b u t  5% below the 1984-88 average, and accounted for  48% of the 
d i s t r i c t ' s  total  salmon catch. 

Although many of the 13,000 residents of the Norton Sound area are dependent t o  
varying degrees on the f ish and game resources of the area, subsistence catches 
have n o t  been monitored since 1983, except in the Nome Subdistrict .  Prior to  1983 
the department conducted annual household surveys in many of the vil lages in the 
area. For the l a s t  5 years in which complete surveys were conducted (1978-82), 
the average subsistence catch in the Norton Sound area was 73,000 salmon of a l l  
species combined; since n o t  a l l  fishermen were contacted, t h i s  should be 
considered a minimum estimate. I n  the Nome Subdistrict ,  subsistence permits 
require that  fishermen document the i r  harvest by species. One hundred and s ixty 
subsistence permits were issued in 1989. Seventy-seven of these were fished and 
resulted in a harvest of 4,306 salmon: 14 chinook, 3,113 chum, 733 pink, 96 
sockeye, and 350 coho salmon (Table 2 ) .  

Escapement Abundance 

Escapement aerial  survey assessment was very limited in 1989 due to  rain and high 
water (Table 3 ) .  The Unal akl eet and Shaktool i k subdi s t r i c t s  support the major 
chinook salmon returns in Nor ton  Sound, although the Nor ton  Bay, Moses Point, and 
Golovin Subdistricts have demonstrated increasing returns in recent years. The 



only chinook escapement count obtained in  1989 was from t h e  Kwiniuk River 
counting tower in  t h e  Moses Point S u b d i s t r i c t .  The count of 232 chinook was below 
t h e  1979-88 average of 356 f i s h .  The Unalakleet River t e s t  f i s h e r y  ind ica t ed  an 
e a r l y  r e t u r n  of average magnitude t o  t h a t  system. 

Chum salmon escapement t o  t h e  Kwiniuk River was only 55% of t h e  o b j e c t i v e  l eve l  
based on a counting tower e s t ima te .  Aerial  survey counts  of chum and pink salmon 
f o r  t h e  Eldorado, Sinuk, and Solomon Rivers i n  t h e  Nome S u b d i s t r i c t  were obtained 
in  August while  surveying f o r  coho salmon. Since timing of t h e  surveys was pas t  
peak spawning a c t i v i t y  f o r  chum and pink salmon t h e  r e s u l t i n g  counts  a r e  very 
minimal e s t ima te s  and not comparable t o  ob jec t ive  1 eve1 s .  

Coho salmon a r e  found in  near ly  a l l  of t h e  chum salmon producing s t reams in 
Norton Sound, although t h e  Unalakleet and Shaktool ik River systems support  t h e  
l a r g e s t  popula t ions .  Due t o  poor weather condi t ions  surveys of t h e  major coho 
salmon s tocks  could not be conducted. However, surveys ind ica t ed  poor coho 
escapements i n  t h e  northern por t ion  of Norton Sound. Counts of 375 cohos f o r  t h e  
Nome River ,  87 f o r  t h e  Eldorado River,  75 f o r  t h e  Sinuk River ,  and 25 f o r  t h e  
Sol omon River were be1 ow average. 

Age, Sex, and Length Composition 

Chinook salmon commerci a1 harves t  in  t h e  Unal a k l e e t  S u b d i s t r i c t  was 44.9% age-1.4 
and 38.4% age-1.3,  with ages 1 .2  and 1 . 5  con t r ibu t ing  smal le r  percentages (Table 
4 ) .  Females were est imated t o  c o n t r i b u t e  42.0% t o  t h e  ha rves t .  A small sample 
from t h e  Shaktool ik  commercial harves t  was a l s o  dominated by ages 1.4 and 1 .3  
(Table 5 ) .  A sample of 41 chinook from t h e  Unalakleet River t e s t  f i s h e r y  using 
149 mm (5-7/8 i n )  mesh g i l l  n e t s  was 53.7% age 1 . 3  and 31.7% age 1 .4  and 70.7% 
ma1 e (Table 5 ) .  Mean 1 engths by age group f o r  a1 1 samples c o l l e c t e d  ranged from 
477 mm f o r  age 1 .2  males from t h e  Unalakleet River t e s t  f i s h e r y  sample t o  920 mm 
f o r  age 1 .5  females from t h e  Unal akl e e t  commerci a1 f i s h e r y  sample (Tabl e 6 ) .  

The chum salmon commercial harves t  in  t h e  Shaktool i  k and Unalakleet S u b d i s t r i c t s  
was g r e a t e r  than 50% age 0 .3  and g r e a t e r  than 40% age 0 .4  (Tabl e s  7 and 8 ) .  
Females were est imated t o  con t r ibu te  37.1% and 46.4% t o  t h e  harves t  i n  each of 
t hese  s u b d i s t r i c t s ,  r e spec t ive ly .  Small samples from t h e  Moses Point commercial 
and subs i s t ence  f i s h e r y  harves ts  were dominated by age 0.4 (Table 9 ) .  A sample 
of 727 chum salmon from t h e  Unalakleet River t e s t  f i s h e r y  using 149 mm (5-7/8 i n )  
mesh g i l l  n e t s  was 47.7% age 0.3 and 50.6% age 0.4 and 39.5% female (Table 9 ) .  
Mean l eng ths  by age group f o r  a l l  samples c o l l e c t e d  ranged from 503 mm f o r  an 
age-0.3 female from t h e  Moses Point subs i s t ence  f i s h e r y  sample t o  627 mm f o r  age- 
0 .4 males from t h e  Shaktool i  k commercial f i s h e r y  sample (Table 1 0 ) .  

Coho salmon commercial harves t  in  t h e  Unalakleet S u b d i s t r i c t  was 91.0% age 2.1 
and 9.0% age 3 .1 ,  with age 1 .1  not present  in  t h e  sample (Tabl e 1 1 ) .  Females were 
est imated t o  c o n t r i b u t e  45.5% t o  t h e  harves t .  A sample of 142 coho from t h e  
Unalakleet River t e s t  f i s h e r y  using 149 mm (5-7/8 i n )  mesh g i l l  n e t s  was 96.5% 
age 2.1,  2.8% age 3.1,  and 0.7% age 1 .1  and 53.5% female (Table 1 2 ) .  Mean l eng ths  
by age group f o r  a l l  samples c o l l e c t e d  ranged from 543 mm f o r  an age-1.1 female 
t o  600 mm f o r  an age-3.1 male, both from t h e  Unalakleet River t e s t  f i s h e r y  sample 
(Table 12 ) .  



Kotzebue Sound 

Commercial and Subs is tence Harvest  

The 1989 commercial ha r ves t  o f  salmon i n  t h e  Kotzebue D i s t r i c t  t o t a l e d  254,617 
chum salmon and 87 ch inook  salmon (Table  14) .  The ha rves t  was 24% below t h e  1979- 
88 average o f  334,500 f i s h  (Appendix B) .  A f t e r  t h e  f i r s t  3 f i s h i n g  p e r i o d s  o f  
near  average catches, ca t ch  r a t e s  dropped below average. There fo re ,  f i s h i n g  
p e r i o d s  remained 24 h i n  d u r a t i o n  u n t i l  7 August, except  f o r  one 36 h p e r i o d  31  
J u l y .  Improved r u n  s t r e n g t h  a l lowed f o r  an inc rease  t o  36 h p e r i o d s  beg inn ing  7 
August and 48 h p e r i o d s  beg inn ing  10 August. The peak ca t ch  o f  44,741 chum salmon 
occur red  d u r i n g  t h e  9 t h  p e r i o d  (8/7 t o  8 /8) .  Commercial f i s h i n g  gear  i n  t h e  
Kotzebue area c o n s i s t s  o f  s e t  g i l l  n e t s  o f  140 mm (5-1/2 i n )  t o  152 mm ( 6  i n )  
s t r e t c h e d  mesh, and up t o  274 m (150 fm) i n  aggregate l e n g t h  p e r  f isherman.  

Door - to -door  subs is tence  f ishermen i n t e r v i e w s  were conducted i n  t h e  v i l l a g e s  o f  
Shungnak and Noo rv i k  on t h e  Kobuk R i v e r  i n  September, and i n  t h e  v i l l a g e  o f  
Noatak on t h e  Noatak R i v e r  i n  November (Table  15) .  Est imated chum salmon 
subs is tence  ha rves t s  t o t a l l e d  7,568 i n  Noorv i  k, 3,894 i n  Shungnak, and 1,595 i n  
Noatak. These were n o t  t o t a l  subs is tence  ha rves t  es t imates  f o r  t h e  Kotzebue Sound 
area i n  t h a t  t h e  town o f  Kotzebue and severa l  v i l l a g e s  which ha rves t  chum salmon 
f o r  subs is tence  were n o t  surveyed. 

Escapement Abundance 

Escapement a e r i a l  surveys cou ld  n o t  be conducted i n  1989 due t o  r a i n  and h i g h  
water .  Data f rom a t e s t  f i s h e r y  on t h e  Noatak R i v e r  i n d i c a t e d  t h a t  escapement t o  
t h a t  system was improved f rom t h e  p r i o r  two years .  

Age, Sex, and Length Composi t ion 

S u f f i c i e n t  commerci a1 f i s h e r y  ca t ch  samples were c o l l  ec ted  t o  s t r a t i f y  t h e  season 
by f i s h i n g  p e r i o d  (Appendix B) .  A s h i f t  i n  age composi t ion th rough  t h e  season was 
once aga in  no ted  f o r  1989, w i t h  age-0.4 decreas ing and age-0.3 i n c r e a s i n g  as t h e  
season progressed. For  t h e  f i r s t  f i s h i n g  per iod ,  56.8% o f  t h e  c a t c h  was age 0.4 
and 41.9% was age 0.3, w h i l e  f o r  t h e  f i f t e e n t h  p e r i o d  7.3% o f  t h e  c a t c h  was age 
0.4 and 88.1% was age 0.3. Ages 0.2 and 0.5 c o n t r i b u t e d  o n l y  smal l  percentages, 
b u t  f o l l o w e d  t h e  t i m i n g  p a t t e r n  o f  o l d e r  f i s h  e a r l  i e r  i n  t h e  r u n  and younger f i s h  
l a t e r .  One age-0.6 f i s h  was observed i n  t h e  sample. The chum salmon commercial 
ha r ves t  f o r  t h e  e n t i r e  season was comprised o f  77.9% age 0.3, 20.4% age 0.4, 1 .O% 
age 0.5, and 0.7% age 0.2 (Table  16) .  Females were es t imated  t o  c o n t r i b u t e  50.7% 
t o  t h e  ha rves t .  Dur ing  t h e  p r i o r  10 yea r  p e r i o d  (1979-88),  age 0.3 averaged 58.7% 
and age 0.4 averaged 29.1% o f  t h e  commercial ha r ves t  i n  t h e  Kotzebue D i s t r i c t  
(Appendix B) . 

A d d i t i o n a l  samples were c o l l e c t e d  f rom t h e  t e s t  f i s h e r y  l o c a t e d  i n  t h e  l owe r  
Noatak R i v e r  u s i n g  149 mm (5-7/8 i n )  mesh g i l l  n e t s  (age da ta  o n l y ) ,  and f rom t h e  



Noatak and S q u i r r e l  R ive r  spawning grounds .  Age 0 . 3  accounted f o r  83.2% t o  90.4%, 
and females  accounted f o r  51.1% t o  67.9% o f  t h e s e  escapement samples (Tab1 e 1 7 ) .  

Mean l e n g t h s  by age  group f o r  a l l  samples c o l l e c t e d  ranged from 475 mm f o r  age-  
0 . 2  females  from t h e  S q u i r r e l  R ive r  escapement c a r c a s s  sample t o  690 mm f o r  an 
age-0 .5  male from t h e  Noatak River  escapement beach s e i n e  sample (Tab le  1 8 ) .  
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Tab le  1. N o r t o n  Sound commercial salmon e f f o r t  and c a t c h  (numbers) by  
s u b d i s t r i c t ,  1989. 

F i s h e r -  Catch (nos.)  
S u b d i s t r i c t  men Chinook Chum P i n k  Sockeye Coho T o t a l  

Nome 2 2 492 123 0 0 617 

Go1 o v i  n 0 0 0 0 0 0 0 

Moses P o i n t  13 62 1,667 0 0 0 1,729 

N o r t o n  Bay 0 0 0 0 0 0 0 

Shaktoo l  i k 26 1,241 19,641 0 43 8,066 28,991 

Unal a k l  e e t  73 4,402 20,825 0 222 36,025 61,474 

D i s t r i c t  
T o t a l  s l l O a  5,707 42,625 123 265 44,091 92,811 

a T o t a l  f i s h e r m e n  i s  t o t a l  number o f  f i s h i n g  p e r m i t s  used d u r i n g  t h e  
1989 season i n  N o r t o n  Sound. 



Table  2 .  S u b s i s t e n c e  salmon e f f o r t  and c a t c h  i n  Nome, Norton Sound 
S u b d i s t r i c t  1, 1989. 

Catch (nos .  l a  
Permi t s  Permi t s  Permits  Chi-  Sock- 

Locat ion I s sued  Returned Used nook Chum Pink eye  Coho Tota l  

Marine 
Waters 8 4 

Sinuk R .  1 

Eldorado R .  21 

Fl ambeau R. 6 

Snake R. 12 

Penny R .  1 

Sol omon R. 2 

Bonanza R. 11 

C r i p p l e  R .  3 

S a f e t y  Sound 2 

Tota l  s 160 120 77 14 3 ,113 733 96 350 4,306 

a Harvested by beach s e i n e  o r  s e t  g i l l  n e t .  



Table 3.  Salmon a e r i a l  survey escapement counts  i n  Norton Sound i n  
1989 by s p e c i e s ,  with index escapement goa ls  f o r  chum salmon. 

C h u m  
S u b d i s t r i c t  Stream Chinook Goala Count Pink Coho 

Nome ( 1 )  No me 2' 2,000 7zb1' 1, 365bfC 375 
E l  dorado 5,300 350' 1,550' 8 7  
Sinuk 1,025' 26,850' 7 5 
Sol omon 60' 1,370' 2 5 

Golovin ( 2 )  Niukl u k  18zd 

Moses P t .  (3 )  Kwiniuke 232 25,000 13,689 30,275 

a Index escapement goa ls  have only been developed f o r  chum salmon 
and a r e  based on t h e  average of h i s t o r i c a l  peak a e r i a l  survey counts  
with "good" o r  " f a i r "  r a t i n g s .  Goals a r e  shown only f o r  those  s t reams 
with chum salmon survey counts  i n  1989. 
Boat survey.  ' Poor survey condi t ions  o r  non-peak timing r e s u l t i n g  in  minimal count .  
Includes 70 coho salmon counted in  Ophir Creek. 
Prel iminary expanded tower counts .  Chum salmon escapement goal f o r  
Kwiniuk River i s  based on h i s t o r i c a l  tower count da t a .  



T a b l e  4. Chinook salmon commercial c a t c h  by age and s e x  i n  U n a l a k l e e t ,  
Norton Sound S u b d i s t r i c t  6, 1989. 

Brood Year and Age Group 

1985 1984 1983 1982 

1.2 1.3 1.4 1.5 Total  

S t r a t u m  Dates :  6/15-9/06 
Sample Dates :  6/16-6/24 
Sample S i z e :  138 

Femal e P e r c e n t  0.0 13.0 25.4 3.6 42.0 
Catch 0 574 1,116 159 1,850 

P e r c e n t  13.0 25.4 19.6 0 .0  58.0 
Catch 574 1,116 86 1 0 2,552 

Tota l  P e r c e n t  13.0 38.4 44.9 3 . 6  100.0 
Catch 574 1,691 1,978 159 4,402 
Std  E r r o r  127 183 187 7 0 



Table 5 .  Age and sex composition of chinook salmon samples from Norton 
Sound commercial and t e s t  f i s h e r i e s ,  1989. 

Brood Year and Age Group 

1985 1984 1983 1982 

1 .2  1 .3  1 .4  1 . 5  Total 

Shaktool i k ( S u b d i s t r i c t  5) Commercial G N  
Sample Dates: 6/24 

Femal e Sample S ize  0 3 5 0 8 
Percent 0 .0  23.1 38.5 0 .0  61 .5  

Sample S ize  1 3 1 0 5 
Percent 7 .7  23.1 7.7 0.0 38 .5  

Total Sample S ize  1 6 6 0 13 
Percent 7 .7  46.2 46.2 0.0 100.0 
Std Error  7 .7  14.4 14.4 0 .0  

Unalakleet  River Test  G N a  
Sample Dates: 6/13-7/10 

Femal e Sample S ize  0 5 6 1 12 
Percent 0.0 12.2 14.6 2.4 29.3 

Sample S ize  5 17 7 0 2 9  
Percent 12.2 41.5 17.1 0 .0  70.7 

Total Sample S ize  5 2  2  13 1 4 1 
Percent 12.2 53.7 31.7 2.4 100.0 
Std Error  5.2 7 .9  7.4 2.4 

a Gi l l  ne t  mesh s i z e  was 149 mm (5-7/8 i n )  s t r e t c h  measure. 



Table  6.  Mean l e n g t h  (mm) by age and s e x  f o r  chinook salmon samples 
from Norton Sound commercial and t e s t  f i s h e r i e s ,  1989. 

Brood Year and Age Group 

1985 1984 1983 1982 

1.2 1.3 1.4 1.5 

S h a k t o o l i k  ( S u b d i s t r i c t  5) Commercial G N  
Sample Dates :  6/24 

Female Mean Length - 728 911 - 
S t d .  E r r o r  - 43.1 29.4 - 
Sample S i z e  0 3 5 0 

Male Mean Length 585 710 910 - 
S t d .  E r r o r  0.0  15.8 0 .0  - 
Sample S i z e  1 3 1 0 

Unal a k l e e t  ( S u b d i s t r i c t  6) Commercial G N  
Sample Dates :  6/16-6/24 

Female Mean Length - 791 855 920 
S t d .  E r r o r  - 13.0 8.9 25.9 
Sample S i z e  0 18 3 5 5 

Male Mean Length 553 737 83 3 - 
S t d .  E r r o r  9.0 11.9 16.9 - 
Sample S i z e  18 3 5 2 7 0 

Unal a k l e e t  R iver  T e s t  G N a  
Sample Dates :  6/13-7/10 

Female Mean Length - 825 863 86 5 
S t d .  E r r o r  - 30.0 19.0 0 .0  
Sample S i z e  0 5 6 1 

Ma1 e Mean Length 477 697 8 18 
S t d .  E r r o r  53.3 11.8 19.2 - 
Sample S i z e  5 17 7 0 

a G i l l  n e t  mesh s i z e  was 149 mm (5-7/8 i n )  s t r e t c h  measure.  
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Table 7. Chum salmon commercial catch by age and sex i n  Shaktool i k, 
Norton Sound Subdis t r ic t  5, 1989. 

Brood Year and Age Group 

1985 1984 1983 

0.3 0.4 0.5 Total 

Stratum Dates: 6/15-8/19 
Sample Dates: 7/05 
Sample Size: 159 

Female Percent 17.6 18.2 1.3 3 7 . 1  
Catch 3,459 3,582 247 7,288 

Tot a1 

Percent 34.0 25.2 3 .8  62.9 
Catch 6,671 4,941 741 12,353 

Percent 51.6 43.4 5.0 100.0 
Catch 10,129 8,523 988 19,641 
Std Error 78 1 774 342 



Table 8. C h u m  salmon commercial catch by age and sex in Unalakleet, 
Norton Sound Subdis t r ic t  6, 1989. 

Brood Year and Age Group 

1985 1984 1983 

0.3 0.4 0.5 Total 

Stratum Dates: 6/15-9/06 
Sampl e Dates : 7/04-8/05 
Sample Size: 446 

Femal e Percent 22.0 24.4 0 .0  46.4 
Catch 4,576 5,090 0 9,665 

Percent 33.6 19.7 0.2 53.6 
Catch 7,004 4,109 47 11,160 

Total Percent 55.6 44.2 0.2 100.0 
Catch 11,580 9,198 47 20,825 
Std Error 490 490 4 7 



Table 9. Age and sex composi t ion o f  chum salmon samples from Norton 
Sound comnercial, subsistence, and t e s t  f i s h e r i e s ,  1989. 

Brood Year and Age Group 

1986 1985 1984 1983 - 

0.2 0.3 0.4 0.5 To ta l  

Moses Po in t  ( S u b d i s t r i c t  3 )  Comnercial GN 
Sample Dates: 6/29 

Fema 1 e Sample S ize  0 5 7 0 12 
Percent 0.0 19.2 26.9 0.0 46.2 

Male Sample S ize  0 4 10 0 14 
Percent 0.0 15.4 38.5 0.0 53.8 

To ta l  Sample S ize  0 9 17 0 26 
Percent 0.0 34.6 65.4 0.0 100.0 
S td  E r r o r  0.0 9.5 9.5 0.0 

Moses Po in t  ( S u b d i s t r i c t  3) Subsistence GN 
Sample Dates: 6/27 

Female Sample S ize  0 1 3 0 4 
Percent 0.0 5.3 15.8 0.0 21.1 

Male Sample S ize  0 3 11 1 15 
Percent 0.0 15.8 57.9 5.3 78.9 

To ta l  Sample S ize  0 4 14 1 19 
Percent 0.0 21.1 73.7 5.3 100.0 
S td  E r r o r  0.0 9.6 10.4 5 - 3  

Unalak leet  R i ve r  Test G N ~  
Sample Dates: 6/12-9/01 

Fema l e Sample S ize  1 118 160 8 287 
Percent 0.1 16.2 22.0 1.1 39.5 

Male Sample Size  0 229 208 3 440 
Percent 0.0 31.5 28.6 0.4 60.5 

To ta l  Sample S ize  1 347 368 11 727 
Percent 0.1 47.7 50.6 1.5 100.0 
Std  E r r o r  0.1 1.9 1.9 0.5 

a G i l l  n e t  mesh s i z e  was 149 mn (5-7/8 i n )  s t r e t c h  measure. 
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Table  10. Mean l e n g t h  (mm) by age and s e x  f o r  chum salmon samples 
from Norton Sound commercial, s u b s i s t e n c e ,  and t e s t  
f i s h e r i e s ,  1989. 

Brood Year and Age Group 

1986 1985 1984 1983 

0.2 0.3 0.4 0.5 

Moses P o i n t  ( S u b d i s t r i c t  3)  Commercial G N  
Sample Dates:  6/29 

Female Mean Length - 567 596 - 
S t d .  E r r o r  - 9.3 7.1 - 
Sample S i z e  0 5 7 0 

Ma1 e Mean Length - 569 598 - 
S t d .  E r r o r  - 12.4 12.6 - 
Sample S i z e  0 4 10 0 

Moses P o i n t  ( S u b d i s t r i c t  3 )  S u b s i s t e n c e  GN 
Sample Dates :  6/27 

Female Mean Length - 503 585 - 
S t d .  E r r o r  - 0.0 14.4 - 
Sample S i z e  0 1 3 0 

Ma1 e Mean Length - 583 595 622 
S t d .  E r r o r  - 11.5 10.1 0.0 
Sample S i z e  0 3 11  1 

S h a k t o o l i k  ( S u b d i s t r i c t  5) Commercial G N  
Sample Dates :  7/05 

Female Mean Length - 574 594 589 
S t d .  E r r o r  - 3.4 4.7 39.0 
Sample S i z e  0 2 8 29 2 

Male Mean Length - 585 627 615 
S t d .  E r r o r  - 3.4 5.2 12.1 
Sample S i z e  0 5 4 40 6 

- Continued - 

-18- 



Tab1 e 10. (page 2 of 2) 

Brood Year and Age Group 

1986 1985 1984 1983 

0.2 0.3 0.4 0.5 

Unal a k l e e t  ( S u b d i s t r i c t  6)  Commercial G N  
Sample Dates: 7/04-8/05 

Female Mean Length - 556 586 - 
Std .  Er ror  - 2 .1  2.2 - 
Sample S i z e  0 97 109 0 

Male Mean Length - 578 614 575 
Std .  Er ror  - 2 .1  3.3 0.0 
Sampl e S i z e  0 150 88  1 

Unalakleet  River Tes t  G N a  
Sample Dates: 6/12-9/01 

Female Mean Length 548 574 596 599 
Std .  Error  0.0 2.2 1.9 11.2 
Sample S ize  1 118 159 8 

Male Mean Length - 586 620 622 
Std .  Error  - 1.8 2.0 15.0 
Sample S ize  0 229 208 3 

- 

a G i l l  n e t  mesh s i z e  was 149 mm (5-7/8 i n )  s t r e t c h  measure. 



Table 11. Coho salmon commercial catch by age and sex in  
Unalakleet ,  Norton Sound S u b d i s t r i c t  6 ,  1989. 

Brood Year and Age Group 

1985 1984 

2.1 3.1 Total 

Stratum Dates: 7/10-9/06 
Sample Dates: 7/26-8/05 
Sample Size :  156 

Femal e Percent 40.4 5.1 45.5 
Catch 14,549 1,847 16,396 

Percent 50.6 3 .8  54.5 
Catch 18,243 1,386 19,629 

Total Percent 91 . O  9.0 100.0 
Catch 32,792 3,233 36,025 
Std Error 827 827 



Table 12. Age and sex composi t ion o f  coho salmon samples f rom Nor ton 
Sound t e s t  f i s h e r y ,  1989. 

Brood Year and Age Group 

1986 1985 1984 

1.1 2 . 1  3 .1  To ta l  

Una lak l ee t  R i v e r  Tes t  GNa 
Sample Dates: 7/13-9/10 

Femal e  Sample S ize  1 7 2 3 76 
Percent 0.7 50.7 2.1 53.5 

Sample S ize  0 6 5 1 6 6 
Percent 0 .0  45.8 0.7 46.5 

T o t a l  Sample S ize  1 13 7 4 142 
Percent 0.7 96.5 2.8 100.0 
S td  E r r o r  0 .7  1.6 1.4 

a G i l l  n e t  mesh s i z e  was 149 mm (5-7 /8  i n )  s t r e t c h  measure. 



Table 13. Mean length  (mm) by age and sex f o r  coho salmon samples 
from Norton Sound commercial and t e s t  f i s h e r i e s ,  1989. 

Brood Year and Age Group 

1986 1985 1984 

1 . 1  2.1 3 . 1  

Unal akl e e t  ( S u b d i s t r i c t  6) Commercial GN 
Sample Dates: 7/26-8/05 

Female Mean Length 
S td .  Error  
Sample S ize  

Ma1 e Mean Length 
S td .  Error  
Sample S ize  

Unalakleet  River Test  GNa 
Sample Dates: 7/13-9/10 

Female Mean Length 543 574 559 
Std .  Error  0 .0 3 .5  19.3 
Sample S ize  1 7 2 3 

Ma1 e Mean Length 
S td .  Error  
Sample S ize  

a Gi l l  ne t  mesh s i z e  was 149 mm (5-7/8 i n )  s t r e t c h  measure. 



Table  14.  Kotzebue D i s t r i c t  commercial salmon s e t  g i l l  n e t  e f f o r t  
and c a t c h  by f i s h i n g  p e r i o d ,  1989. 

Per iod  Per i  od No. o f  Catch ( n o s . )  
Per iod  Dates  Hours Fi shermen Chinook C h u m  

Season Tota l  532 165a 87 254,617 

a To ta l  f i shermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  used d u r i n g  
t h e  1989 season i n  Kotzebue D i s t r i c t .  



Tab le  15. Subs is tence salmon e f f o r t  and ca t ch  i n  Noatak, 
Noorv ik ,  and Shungnak, Kotzebue D i s t r i c t ,  1989. 

V i l l a g e  Number o f  Chum Salmon Average Catch 
Fishermen Harvest  p e r  Fisherman 

Noatak 12 1,595 133 

Noorv i  k 2  2 7,568 344 

Shungnak 18 3,894 216 

Survey T o t a l a  52 13,057 251 

a Subsis tence ca t ch  es t imated  by d i r e c t  i n t e r v i e w  o f  
ava i  1  ab le  f ishermen i n  t h r e e  v i l l  ages. R e s u l t i n g  
es t ima tes  were expanded f o r  subs is tence f ishermen n o t  
con tac ted .  Salmon were harves ted  f o r  subs is tence  i n  
severa l  o t h e r  v i l l a g e s  i n  t h e  area. These were n o t  
surveyed due t o  budget and s t a f f  l i m i t a t i o n s .  



Table 16. Chum salmon commercial ca t ch  by age and sex i n  Kotzebue D i s t r i c t  
f o r  t h e  e n t i r e  season based upon sample da ta  s t r a t i f i e d  by f i s h i n g  
pe r i od ,  1989. 

Brood Year and Age Group 

1982 1986 1985 1984 1983 

0.2 0 .3  0.4 0 .5  0 .6  To ta l  

S t ra tum Dates: 7/10-8/30 
Sampl e Dates:  7/11 -8/30a 
Sample S ize :  3,336 

Femal e Percent 0 . 1  38 .9  11.0 0 .6  0 .0  50 .7  
Catch 373 99,077 28,111 1,441 27 129,029 

Percent 0.6 38.9 9.3 0 .5  0 .0  49.3 
Catch 1,427 99,149 23,675 1,197 0 125,448 

T o t a l  Percent 0.7 77.9 20 .4  1 .0  0.0 100.0  
Catch 1,800 198,226 51,926 2,638 27 254,617 
S td  E r r o r  464 2,164 2,086 527 2 7 

a S u f f i c i e n t  samples were c o l l e c t e d  t o  es t ima te  age and sex compos i t i on  by 
f i s h i n g  pe r i od ,  which were summed t o  p rov i de  season t o t a l s .  Data a re  
p resen ted  by f i s h i n g  p e r i o d  i n  Appendix B.1. 



Table 17. Age and sex composi t ion o f  chum salmon samples from Kotzebue 
D i s t r i c t  t e s t  f i s h e r y  and escapement, 1989. 

Brood Year and Age Group 

p86336~~ 

0.2 0.3 0.4 0.5 To ta l  

Noatak R iver  Test G N ~  
Sample Dates: 7/18-8/24 

To ta l  Sample S ize  8 1,398 249 20 1,675 
Percent 0.5 83.5 14.9 1.2 100.0 
Std  E r r o r  0.2 0.9 0.9 0.3 

Noatak R i ve r  Escapement BS 
Sample Dates: 9/16-9/26 

Fema l e Sample S ize  1 108 8 0 117 
Percent 0.4 47.2 3.5 0.0 51.1 

Male Sample S ize  1 99 11 1 112 
Percent 0.4 43.2 4.8 0.4 48.9 

To ta l  Sample S ize  2 207 19 1 229 
Percent 0.9 90.4 8.3 0.4 100.0 
Std  E r r o r  0.6 2.0 1.8 0.4 

S q u i r r e l  R i ve r  Escapement Carcasses 
Sample Dates: 9/06-9/07 

Female Sample S ize  2 147 32 1 182 
Percent 0.7 54.9 11.9 0.4 67.9 

Male Sample S ize  1 76 8 1 86 
Percent 0.4 28.4 3.0 0.4 32.1 

To ta l  Sample S ize  3 223 40 2 268 
Percent 1.1 83.2 14.9 0.7 100.0 
Std  E r r o r  0.6 2.3 2.2 0.5 

a G i  11 ne t  mesh s i z e  was 149 m (5 -7 /8  i n )  s t r e t c h  measure. 



Table 18. Mean length  (mm) by age and sex f o r  chum salmon samples 
from Kotzebue D i s t r i c t  commercial f i s h e r y  and escapement, 
1989. 

Brood Year and Age Group 

1986 1985 1984 1983 1982 

0.2 0.3 0.4 0.5 0.6 

Kotzebue Commercial G N  
Sample Dates: 7/11-8/30 

Female Mean Length 544 585 617 613 602 
Std .  Error  8.3 0.7 1.4 7.2 0.0 
Sample S ize  9 1,236 442 2 5 1 

Male Mean Length 562 610 643 638 - 
Std .  Error  8.1 0.9 1 .8  9.8 - 
Sample S ize  19 1,217 364 19 0 

Noatak River Escapement BS 
Sample Dates: 9/16-9/26 

Female Mean Length 560 584 625 - - 
Std .  Error  0.0 3 . 1  16.3 - - 
Sample S i z e  1 108 8 0 0 

Male Mean Length 517 624 642 690 - 
Std .  Error  0.0 3.0 11.1 0.0 - 
Sample S i z e  1 9 9 11 1 0 

Squ i r r e l  River Escapement Carcasses 
Sample Dates: 9/06-9/07 

Female Mean Length 475 556 595 590 - 
Std .  Error  15.0 2.6 6.4 0 .0  - 
Sample S ize  2 128 2 7 1 0 

Male Mean Length 570 607 644 - - 
Std .  Error  0.0 4.2 17.6 - - 
Sample S ize  1 6 8 7 0 0 



Figure 1 .  Norton Sound co~nmercial salmon fishing subdistricts. 
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Appendix A.1.  Commercial salmon s e t  g i l l  n e t  e f f o r t  and c a t c h  
i n  Nome, Norton Sound S u b d i s t r i c t  1 ,  1989. 

Per iod  Per iod  No. o f  Catch ( n o s . )  
Pe r iod  Dates  Hours Fishermen Chinook C h u m  Pink 

Season To ta l  48b 2 2 492 1 2 3  

a No buyers  p r e s e n t .  
To ta l  hours  a c t u a l l y  f i s h e d .  



Appendix A.2. Commercial salmon s e t  g i l l  n e t  e f f o r t  and 
c a t c h  i n  Moses P o i n t ,  Norton Sound 
S u b d i s t r i c t  3 ,  1989. 

Per iod  Per iod  N o . o f  Catch ( n o s . )  
Per iod  Dates  Hours Fi shermen Chinook Chum 

Season Tota l  24b 13 6 2 1 ,667  

a No buyers  p r e s e n t .  
To ta l  hours  a c t u a l l y  f i s h e d .  



Appendix A.3. Commercial salmon s e t  g i l l  n e t  e f f o r t  and c a t c h  i n  
S h a k t o o l i k ,  N o r t o n  Sound S u b d i s t r i c t  5, 1989. 

Per i od P e r i o d  No. o f  Catch (nos . )  
P e r i o d  Dates Hours Fishermen Chinook Chum Sockeye Coho 

Season T o t a l  8 1 6 ~  26 1,241 19,641 43 8,066 

a No buyers  p r e s e n t .  
T o t a l  hours  a c t u a l l y  f i s h e d .  



Appendix A.4. Commercial salmon s e t  g i l l  n e t  e f f o r t  and c a t c h  i n  
U n a l a k l e e t ,  Norton Sound S u b d i s t r i c t  6 ,  1989. 

Per iod  Per iod No. of Catch ( n o s . )  
Per iod  Dates Hours Fishermen Chinook C h u m  Sockeye Coho 

Season Total  1,15Za 73 4,402 20,825 222 36 ,025  

a Tota l  hours  a c t u a l l y  f i s h e d .  



Appendix 0.1. Chum salmon comnercial catch by age and sex i n  Kotzebue D i s t r i c t  
by f i s h i n g  per iod ,  1989. 

Brood Year and Age Group 

1986 1985 1984 1983 1982 - - - - -  
0.2 0.3 0.4 0.5 0.6 To ta l  

Stratum Dates: 7/10-7/11 
Sample Dates: 7/11 
Sample Size: 222 

Female Percent 0.0 13.5 27.5 0.9 0.0 41.9 
Catch 0 312 635 2 1 0 969 

Male Percent 0.0 28.4 29.3 0.5 0.0 58.1 
Catch 0 656 677 10 0 1,343 

T o t a l  Percent 0.0 41.9 56.8 1.4 0.0 100.0 
Catch 0 969 1,312 3 1 0 2,312 
S t d  E r r o r  0 77 77 18 0 

Stratum Dates: 7/13-7/14 
Sample Dates: 7/14 
Sample Size: 222 

Female Percent 0.0 18.0 25.7 1.4 0.5 45.5 
Catch 0 1,072 1,528 80 27 2,707 

Male Percent 0.5 30.6 22.5 0.9 0.0 54.5 
Catch 27 1,823 1,340 54 0 3,243 

To ta l  Percent 0.5 48.6 48.2 2.3 0.5 100.0 
Catch 27 2,895 2,868 134 27 5,950 
S t d  E r r o r  27 200 200 59 27 

Stratum Dates: 7/17-7/18 
Sample Dates: 7/18 
Sample Size:  220 

Fema 1 e Percent 0.0 
Catch 0 

Male Percent 0.0 
Catch 0 

To ta l  Percent 0.0 
Catch 0 
S t d  E r r o r  0 

- Continued - 



Appendix B.1. (page 2 o f  5 )  

Brood Year and Age Group 

1986 1985 1984 1983 1982 - - - - -  
0.2 0.3 0.4 0.5 0.6 To ta l  

Stratum Dates: 7/20-7/21 
Sample Dates: 7/21 
Sample Size: 227 

Female Percent 0.0 31.3 19.8 2.6 0.0 53.7 
Catch 0 2,621 1,661 222 0 4,504 

Male Percent 0.0 33.0 10.6 2.2 0.0 45.8 
Catch 0 2,769 886 185 0 3,840 

To ta l  Percent 0.0 64.3 30.8 4.8 0.0 100.0 
Catch 0 5,390 2,584 406 0 8,381 
Std  E r r o r  0 267 257 120 0 

Stratum Dates: 7/24-7/25 
Sample Dates: 7/25 
Sample Size: 221 

Female Percent 0.0 31.7 24.0 0.9 0.0 56.6 
Catch 0 5,114 3,872 146 0 9,132 

Male Percent 0.5 27.6 14.5 0.9 0.0 43.4 
Catch 73 4,456 2,338 146 0 7,013 

To ta l  Percent 0.5 59.3 38.5 1.8 0.0 100.0 
Catch 73 9,570 6,210 292 0 16,145 
Std  E r r o r  73 535 530 145 0 

Stratum Dates: 7/27-7/28 
Sample Dates: 7/28 
Sample Size: 222 

Female Percent 0.0 23.4 19.4 0.0 0.0 42.8 
Catch 0 2,983 2,467 0 0 5,450 

Male Percent 0.0 42.8 14.4 0.0 0.0 57.2 
Catch 0 5,450 1,836 0 0 7,286 

To ta l  Percent 0.0 66.2 33.8 0.0 0.0 100.0 
Catch 0 8,433 4,303 0 0 12,736 
Std  E r r o r  0 405 405 0 0 
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Appendix B.1. (page 3 o f  5 )  

Brood Year and Age Group 

1986 1985 1984 1983 1982 - - - - -  
0.2 0.3 0.4 0.5 0.6 To ta l  

Stratum Dates: 7/31-8/01 
Sample Dates: 7/31-8/01 
Sample Size: 221 

Fema l e Percent 0.0 32.1 
Catch 0 8,005 

Male Percent 0.0 39.4 
Catch 0 9,809 

To ta l  Percent 0.0 71.5 
Catch 0 17,815 
Std  E r r o r  0 758 

Stratum Dates: 8/03-8/04 
Sample Dates: 8/04 
Samples ize :  227 

Fema 1 e Percent 0.0 34.8 10.6 0.4 0.0 45.8 
Catch 0 10,053 3,054 127 0 13,235 

Male Percent 0.4 47.1 6.2 0.4 0.0 54.2 
Catch 127 13,616 1,782 127 0 15,652 

To ta l  Percent 0.4 81.9 16.7 0.9 0.0 100.0 
Catch 127 23,670 4,836 255 0 28,887 
S t d  E r r o r  127 739 717 180 0 

Stratum Dates: 8/07-8/08 
Sample Dates: 8/07-8/08 
Sample Size: 223 

Female Percent 0.0 38.1 7.2 0.0 0.0 45.3 
Catch 0 17,054 3,210 0 0 20,264 

Male Percent 0.4 43.0 11.2 0.0 0.0 54.7 
Catch 201 19,261 5,016 0 0 24,477 

To ta l  Percent 0.4 81.2 18.4 0.0 0.0 100.0 
Catch 201 36,314 8,226 0 0 44,741 
Std  E r r o r  201 1,174 1,163 0 0 
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Brood Year and Age Group 

0.2 0.3 0.4 0.5 0.6 To ta l  

Stratum Dates: 8/10-8/12 
Sample Dates: 8/10-8/11 
Sample Size: 224 

Fema 1 e Percent 0.0 47.3 5.4 1.3 0.0 54.0 
Catch 0 19,897 2,252 563 0 22,712 

Male Percent 0.9 38.8 5.4 0.9 0.0 46.0 
Catch 375 16,330 2,252 375 0 19,334 

To ta l  Percent 0.9 86.2 10.7 2.2 0.0 100.0 
Catch 375 36,227 4,505 939 0 42,046 
Std  E r r o r  265 972 871 416 0 

Stratum Dates: 8/14-8/16 
Sample Dates: 8/15-8/16 
Sample Size: 220 

Female Percent 0.5 50.5 5.5 0.0 0.0 56.4 
Catch 144 16,038 1,734 0 0 17,916 

Male Percent 0.9 38.6 4.1 0.0 0.0 43.6 
Catch 289 12,281 1,300 0 0 13,871 

To ta l  Percent 1.4 89.1 9.5 0.0 0.0 100.0 
Catch 433 28,319 3,034 0 0 31,787 
Std  E r r o r  249 670 631 0 0 

Stratum Dates: 8/17-8/19 
Sampling Dates: 8/18-8/19 
Sample Size: 226 

Female Percent 0.4 52.2 3.5 0.0 0.0 56.2 
Catch 35 4,163 282 0 0 4,480 

Male Percent 1.8 39.8 2.2 0.0 0.0 43.8 
Catch 141 3,175 176 0 0 3,493 

To ta l  Percent 2.2 92.0 5.8 0.0 0.0 100.0 
Catch 176 7,338 459 0 0 7,973 
Std  E r r o r  78 144 124 0 0 

- Continued - 
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Brood Year and Age Group 

1986 1985 1984 1983 1982 - - - - -  
0.2 0.3 0.4 0.5 0.6 To ta l  

Stratum Dates: 8/21-8/23 
Sample Dates: 8/22-8/23 
Samples ize :  223 

Fema l e Percent 1.3 55.6 4.9 0.9 0.0 62.8 
Catch 140 5,787 513 93 0 6,534 

Male Percent 1.3 34.5 1.3 0.0 0.0 37.2 
Catch 140 3,594 140 0 0 3,874 

Tota l Percent 2.7 90.1 6.3 0.9 0.0 100.0 
Catch 280 9,381 653 93 0 10,408 
S t d E r r o r  113 208 169 66 0 

Stratum Dates: 8/24-8/26 
Sample Dates: 8/25-8/26 
Sample Size: 219 

Fema l e Percent 0.5 63.9 4.1 0.0 0.0 68.5 
Catch 21 2,905 187 0 0 3,113 

Male Percent 0.5 29.7 0.9 0.5 0.0 31.5 
Catch 21 1,349 42 2 1 0 1,432 

To ta l  Percent 0.9 93.6 5.0 0.5 0.0 100.0 
Catch 42 4,254 228 2 1 0 4,545 
Std E r r o r  29 75 67 21 0 

Stratum Dates: 8/28-8/30 
Sample Dates: 8/29-8/30 
Sample Size: 219 

Fema l e Percent 1.4 46.1 2.7 1.4 0.0 51.6 
Catch 33 1,103 66 33 0 1,234 

Male Percent 1.4 42.0 4.6 0.5 0.0 48.4 
Catch 33 1,004 109 1 1  0 1,157 

To ta l  Percent 2.7 88.1 7.3 1.8 0.0 100.0 
Catch 66 2,107 175 44 0 2,391 
Std  E r r o r  26 5 2 42 22 0 



Appendix B.2. Thousands o f  chum salmon i n  t h e  Kotzebue D i s t r i c t  
commercial ca t ch  by age group, 1962-1989. 

Aqe C l  assb 
Sampl e  

Year S i  zea 0.2 0.3 0.4 0.5 T o t a l  

10 y r  avg 23.6 211.9 92.9 6 .1  334.5 
(1979-1988) 

a Sample s i z e  i n  numbers o f  f i s h .  

Age 0.6, which c o n t r i b u t e s  l e s s  than  1% o f  t h e  commercial 
ha r ves t  i n  any g i v e n  year ,  i s  n o t  i nc l uded  here.  

' Adjus ted  percentages f o r  1987 i n c l u d e  es t imates  o f  age 
compos i t i on  f o r  c losed  f i s h i n g  per iods .  



Appendix B.3. Percent age and and sex composition of chum salmon 
samples taken from the Kotzebue Distr ic t  commercial 
f ishery, 1962-1989. 

Ase Classb 
Sample 

Year Sizea Ma1 es Femal es 0.2 0.3 0.4 0.5 

10 y r  avg 49.7 50.3 9.5 58.7 29.1 2.7 
(1979-1988) 

a Sample s ize in numbers of f ish.  

Age 0.6, which contributes less  than 1% of the commercial harvest 
in any given year, i s  n o t  included here. 

' Adjusted percentages for  1987 include estimates of age composition 
for closed fishing periods. 



Because the Alarka Department of Fish and Game receives federal funding, all of ita 
public program and activities are operated free from discrimination on the baais of race, 
religion, color, national origin, age, sex, or handicap. Any penon who believes he or   he 
hsr been discriminated against should write to: 

O.E.O. 
U.S. De~artment  of the Interior 
~ a r h i n h o n ,  D.C. 20240 
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